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1
self-dual weIght enumerator($x,$ $y$ 2 )
MacWilliams $x.,$ $y$ 2 MacWilliams
formally self-dual formal weight enumerator( self-dual f.w.e.)




self-dual f.w. $e$ . (
zeta )
TypeIV extremal length $\equiv 0(mod6)$
$|$] (Duursma 2003[4]) length $\equiv 2,4(mod6)$
TypeIV extremal length $\equiv 4(mod6)$ zeta
length $\equiv 0(mod6)$
lenqth $\equiv 4(mod6)$ zeta
2
weight enumerator weight
enumerator self-dual weight enumerator
MacWilliams
weight enumerator
1593 2008 145-153 145
formal weight enumerator
$\mathbb{C}_{n}.[x, y]$ $x,$ $y$ 2 $n$
$\mathbb{C}_{n}[x, y]$ $F(x, y)$ length $=n$ formaJ weight enumerator ( $f$.w.e.)
$F(x, y)=a_{0}x^{n}+a_{d}x^{n-d}y^{d}+a_{d+1}x^{n-d-1}y^{d+1}+\cdots$ ( $a_{d}\neq 0$ , $a_{Q}$
) $d_{F}$ $d_{F}=d$
$F(x, y)$ $q\in N$ MacWilliams
$\sigma_{q}$ $:= \frac{1}{\sqrt{q}}(\begin{array}{lll}l q -1l -1\end{array})$
$\sigma_{q}$
. $F(x, y)=F(x, y)$ $F(x, y)$ $q$ formally self-dual
f.w. $e$ ( $q$ self-dual f.w. $e.$ )
$(_{c}^{a}$ $db$ . $F(x, y)$ $:=F(ax+by, cx+dy)$
$q$ self-dual f.w. $e$ . zeta 1
zeta
$q$ self-dual f.w. $C^{\backslash }$ . $F(x, y)$ zeta 1
$P_{F}(T)$
$T$ $\frac{P_{F}(T)}{(1-T)(1-qT)}(xT+y(1-T))^{r\iota}$




$F(x, y)$ $:=x^{8}+14x^{4}y^{4}+y^{8}$ ( $e8$ code weight enumerator)























self-dual f.w. $e$ . zeta
$F(x, y)$ $q$ self-dual f.w. $e$ .
$P_{F}(T)$ $\{z\in \mathbb{C}||z|=\frac{1}{\sqrt{q}}\}$ ,
$F(x, y)$
3 TypeIV extremal f.w. $e$ .
TypeIV extremal $q=4$ self-dual f.w. $e$ .
TypeIV f.w. $e$ .
1 $n$ $\xi_{n}$ $:=exp( \frac{2\pi i}{n})$
$\tau_{n}$ $:=(\begin{array}{ll}1 00 \xi_{n}\end{array})$
$F(x, y)$ length $=n$ f.w. $e$ . $F(x, y)$ $q=4$ self-dual
$\sigma_{4}\cdot F(x, y)=F(x, y)$
$F(x, y)$ even $\tau_{2}\cdot F(x, y)=F(x, y)$
$F(x, y)=F(x, -y)$ even
$F(x_{i}y)$ Type IV $q=4$ self-dual
even
$G_{4}$ $:=<\sigma_{4},$ $\tau_{2}>$
$F(x, y)$ Type IV $\Leftrightarrow F(x, y)\in \mathbb{C}[x, y]^{G_{4}}$






Type I $\approx F(x, y)\in \mathbb{C}_{n}[x, y]^{G_{1}}=\mathbb{C}[x^{2}+y^{2}, (xy(x^{2}-y^{2}))^{2}]$
$G_{2}$ $:=<\sigma_{2},$ $\tau_{4}>$
Type II $\Leftrightarrow F(x, y)\in \mathbb{C}_{n}[x, y]^{G_{2}}=\mathbb{C}[x^{8}+14x^{4}y^{4}+y^{8}, x^{4}y^{4}(x^{4}-y^{4})^{4}]$
$G_{3}’:;>$
Type $III\Leftrightarrow F(x, y)\in \mathbb{C}_{n}[x, y]^{G_{d}}’=\mathbb{C}[x^{4}+8xy^{3}, (y(x^{3}-y^{3}))^{3}]$
extremal
$F(x, y)$ length $=n$ Typc IV f.w. $e$ . $F(x, y)$ cxtremal
$F$ $d_{F}$ length $=n$ Type IV f.w. $e$ .
g. $F_{n}^{IV}(x, y)$ length $=n$
Type IV extremal monic f.w. $e$ . . (








length $=6k(k\in N)$ Type IV extremal f.w. $e$ .
(2007 )
TypeIV extremal length $=6k-2$
149




length $=6k-2(k\in N)$ Type IV extremal f.w. $e$ .
$;P_{F_{42}^{\prime V}}(T)$ $P_{F_{40^{V}}}(T)$
$P_{F_{42}^{JV}}(T)$
( $= \frac{1}{2}$ )
150
$P_{p_{40}v}(T)$
( $= \frac{1}{2}$ )
2 $\frac{1}{2}e^{i_{3}^{I}},\frac{1}{2}c$ -
key lemma; $F_{(jk}^{IV}$ $F_{C,k-2}^{IV}$
$6k(6k-1)^{F_{6k}^{fV}=F_{6k-2}^{\prime V}} \partial_{x}^{2}+\frac{1}{3}\partial_{y}^{2}$
( $\partial_{x}$ $:= \frac{\theta}{\partial x},$ $\partial_{y}$ $:=\tau_{\overline{y}}^{\partial}$ )
zeta 1
key lemma
(a) $F(x, y)$ le.ngth $=n$ TypeIV f.w. $e$ . $( \partial_{x}^{2}+\frac{1}{3}\partial_{y}^{2})F(ir, y)$ $lc$.n..qth $=$
$n-2$ TypeIV f.w.e.






G $\mathbb{C}_{n}[x, y]$ $GL_{2}(\mathbb{C})$ $F(x, y)\in \mathbb{C}_{n}[x, y]^{G}$
$p(x, y)\in \mathbb{C}_{i}[x, y]^{G^{t}}(i\leq n)$
$p(\partial_{x}., \partial_{y})F(x, y)\in \mathbb{C}_{r\iota-i}[x, y]^{G}$ o
$F(x, y)$ length $=n$ TypeIV f.w. $e$ . $( \partial_{x}^{2}+\frac{1}{3}\partial_{y}^{2})F(x, y)$
length $=n-2$ TypeIV f.w. $e$ .
(b)






(1)$length=6k-2$ $d_{F}\geq 2k$ TypeIV f.w. $e$ .
(2) $length=6k$ $d_{F}\geq 2k+2$ TypeIV f.w. $e$ .
(a) $( \partial_{x}^{2}+\frac{1}{3}\partial_{y}^{2})F_{6k}^{IV}$ length $=6k-2$ TypeIV f.w. $e$ .
(2) $F_{6k}^{IV}$ $d_{F_{6k}^{JV}}\geq 2k+2$ (b) $d_{(.+}\partial_{l}^{2.\underline{1}}\partial_{y}^{2}$) $F_{6k}^{lV}=$
$d_{F_{6k}^{\backslash lV}}-2\geq 2k$







TypeIV extremal f.w. $e$ .
zeta TypeI extremal,TypeIII extremal




length $=12k$ Type I extremal f.w. $e$ .
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